Laser Raman spectroscopy, pioneered by Sergio Porto, has been most valuable for study of two-phonon Raman scattering. The high sensitivity of the technique allows the probing of details in the two-phonon scpectra. 1
More recently, coherent antiStokes Raman scattering (CARS) (or coherent 2 Raman spectroscopy in general) has been developed.
It has been suggested that the latter technique can yield as much (or more) information as (than) the conventional Raman scattering technique. This follows from the general conviction that the third-order nonlinear susceptibility governing CARS should be proportional to the product of two Raman matrix elements (or in the off-resonance case, proportional or nearly proportional to the Raman cross-section), The classical description of one-phonon To answer these questions, we consider as an example the two-phonon
Raman transition represented by the diagram in Fig. la . The corresponding Raman cross-section derived from the perturbation calculation is
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Here, R .. is the Raman tensor with the subindices i and j denoting ·the tions to and from a two-phonon state of the system respectively, then it can be shown by third-order perturbation calculation that the Raman ten-
sor lS re ate to t e aman susceptl l lty as (2) A similar derivation yields the relation X~~~~(wa = w 1 + w 1 
Here, w h 1 (-;-V) and w h 2 (-;-V) 
for electron-radiation and electron-phonon coupling respectively. We find in particular, for the process in + <ylf · eq 2 1S><Sif · eq 1 la>l<alr.lg> wl -wph,l -wS wl -wa (5) If the phonons are highly damped so that they can be considered as localized, we can write (6) Substitution of these expressions into Eq, (4) yields cont'd
-+NL Unlike the usual cases, P here still depends on the phonon fields, and a does not have the usual form (8) Then, the result in Eq. (9) is no longer valid. From Eq. 
